I.
Converging-at-scanner telescope design Figure S1a illustrates conceptually a novel telescope design which employs light converging on the scanner to enable a substantial reduction in telescope length. The beam enters the telescope converging at a distance r from the scanner and traverses two lenses, L1 and L2, with focal lengths f1 and f2, respectively. The layout is similar to a traditional 4f imaging telescope, except the distance between the lenses d, is decreased by the factor f1 2 /r to compensate for the initial defocus.
As r is increased to infinity, the input beam becomes collimated and d becomes f1 + f2 as in a conventional 4f telescope. Because the chief rays of the scan all start at a lateral distance f1 from the principal plane of L1, they travel parallel to the optic axis between the lenses, and thus converge at a lateral distance f2 after the principal plane of L2. Additionally, the same lateral and angular magnifications based on the focal length of the lenses apply as for a 4f telescope (f2/f1 and f1/f2, respectively). By approximating L1 and L2 as thin, paraxial lenses, the total length of the telescope can be derived as
By normalizing this expression by the total length of a 4f telescope, 2f1 + 2f2, we get the following general expression for the fractional length of the telescope L:
where R = r/f1 (normalized convergence distance) and M = f2/f1 (lateral magnification of the telescope). A plot of the fractional reduction in telescope length is shown in Figure S1b , 3 demonstrating that up to a 50% reduction in telescope length is possible, which is the point when there is no spacing between the telescope lenses (d = 0). Figure S1 | Converging-at-scanner telescope design. a, Diagram of the converging-at-scanner telescope. Multiple beams show the different optical paths throughout the extent of the optical scan range of the scanner. Chief rays are denoted by dashed lines. Dotted circle indicates the location of beam convergences. r: convergence distance, θout: magnified optical scan range prior to the pupil, L1: first lens of telescope, L2: second lens of telescope, f1: focal length of L1, f2: focal length of L2, d: distance between L1 and L2. b, Plot of fractional length reduction vs. normalized convergence distance, R, for converging-at-scanner telescopes with magnification ranging from 0.1 to 10.
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II. Custom optical lens design
The schematics and specifications for the custom lenses (L2 and L4 in Figure 1a ) in this article are given in Figure S2 . The lenses were manufactured by Optimax Systems, Inc. using readily coating to minimize lens reflections for 850 nm light at a 0° angle of incidence. Figure 1a ). b, Custom asymmetric triplet lens design (L4 in Figure 1a ). All glass types are labeled on the schematics and dimensions are given to the right of the lens schematics.
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Figure S2| Custom lens designs utilized in the ultra-compact SLO/OCT handheld probe. a, Custom biconvex lens design (L2 in
III. Mechanical design
All components of the mechanical system were designed and modeled in Solidworks as shown in the larger end of the outer bore to prevent the outer bore from being unintentionally removed when adjusting the focus. The fully assembled probe in handheld configuration is shown in Figure S3b . 
IV. SLO image calibration
V. Registration between OCT and SLO images
Since OCT and SLO operation was sequential, careful registration between the lateral dimensions of the OCT images and the de-warped and calibrated SLO images was critical for image fidelity.
To accomplish this, the relative positioning between the two modalities was determined by crosscorrelating OCT summed voxel projections (SVPs) with calibrated SLO images of subject retinas.
OCT images did not need to be dewarped because they were acquired at speeds within the linear After vessel contrast was enhanced in OCT SVPs, Laplacian-of-Gaussian (LoG) and Gabor filtering (as described in 2 ) was applied to both the vessel-enhanced OCT SVPs and SLO frames to generate binary vessel maps as shown in Figure S6 . These vessel maps were then crosscorrelated to determine the lateral and rotational offset between the SLO frame and OCT SVP as shown in Figure S6e , and to allow for the correct positioning of OCT B-scans relative to the SLO image. 
